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DETAILED ACTION 



Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

2. Claims 1, 2, 6, 8, and 9 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
U.S. Patent No. 6,251,721 to Kanazawa et al. in view of U.S. Patent No. 6,424,016 to Houston. 

Regarding claim 1, Kanazawa discloses a production method for an IC device having a 
memory cell selecting n-MISFET (transistors in 107; see figure 7c) and a capacitor (171; see 
figure 12) formed in a memory cell area (107) and an n-MISFET (transistor in well 1 1 1 of region 
108; see figure 7c) and a p-MISFET (transistor in well 1 12 in region 108) in the peripheral 
circuit area (108), comprising: a step of forming a gate insulating film (105) on the substrate 
(figure 7b); a gate electrode forming step of forming a silicon film (113) and an insulating film 
(1 16,1 17) on the gate insulating film (figure 7c), and forming, by patterning, gate electrodes for 
the MISFETs (figures 7c, 8a), where the gate electrodes include dopants (column 10, lines 17- 
18); sequentially depositing a first (122) and a second (123) film on the substrate, and leaving, by 
anisotropically etching, the films on a sidewall of the gate electrodes in the peripheral region 
(figure 8b; column 10, lines 45- 50) and filling the spaces between the gate electrodes in the 
memory cell area with the films (figure 8a, 8b); and using the films as a mask to implant an 
impurity into both sides of the peripheral MISFETs (figures 8b, 8c; column 10, lines 52-58). 
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Kanazawa merely teaches that the gate electrode material is doped (see column 10, line 
17), but fails to specify the doping type of each of the gate electrodes in the memory and 
peripheral regions. 

Houston teaches that for a DRAM structure (which is substantially similar to that 
disclosed by Kanazawa), it is advantageous to use p-doped gates with an n-MISFET or n-doped 
gates with a p-MISFET for the memory cell pass transistors, and use either type of dopant for the 
gate electrodes of the peripheral transistors (see column 1, lines 35- 62; column 3, lines 10-22; 
column 4, lines 55-67; column 5, lines 12-25; and column 6, lines 15-40). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to specify in the DRAM process of Kanazawa that the memory n-MISFET and 
peripheral p-MISFET have p-type gates, and the peripheral n-MISFET has an n-type gate, as 
suggested by Houston. The rationale is as follows: A person having ordinary skill in the art 
would have been motivated to provide a p-doped gate for the memory cell n-MISFET, because 
doing so raises the threshold voltage of the memory transistor, which in turn, reduces the leakage 
of the gate (see Houston, column 1, lines 35-62; column 4, lines 55-67). A person skilled in the 
art would further have used n-doped gates with the n-MISFETs and p-doped gates with the p- 
MISFETs in the peripheral circuit, because Houston shows that such an arrangement allows for 
optimal performance of the peripheral transistors (see column 5, lines 10-17; column 6, lines 15- 
30). 

Regarding claim 2, Kanazawa discloses removing the second film and then the first film 
in the memory cell forming area (figures 9b, 10b); and filling, with a conductive film, the space 
between the gate electrodes of the memory cell (figures 9c, 1 la). 
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Regarding claims 6, 8, and 9, Kanazawa discloses that the insulating film and first film 
are SiN (column 10, lines 18-20, and 37-39), which is intrinsically a barrier against hydrogen 
penetration. Kanazawa further teaches that the second film is a silicon oxide film (column 10, 
lines 38-40), which has different etching selective ratios to SiN. 

3. Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kanazawa et al. in 
view of Houston, as applied to claim 2 above, and further in view of U.S. Patent No. 5,946,548 
to Hashimoto et al. 

Kanazawa fails to disclose a step of polishing the conductive film on the gate electrodes 
until the first film on the gate electrode is exposed. 

Hashimoto discloses a DRAM structure in which the conductive contact film (22) is 
disposed over the entire structure, and then polished by CMP until the first filnT(20) on the gate 
electrode is exposed (see figures 12-13). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to modify the process of Kanazawa as modified by Houston, that the conductive film 
is planarized to expose the first film on the gate electrodes, as suggested by Hashimoto. The 
rationale is as follows: A person having ordinary skill in the art would have been motivated to 
planarize the conductive film and expose the first film, because doing so flattens the entire 
device surface at a controllable thickness over the gate electrodes (see Hashimoto, column 7, 
lines 1-36), which in turn allows for a more controlled and even disposition of overlying layers, 
better resolution for subsequent photolithographic processes, and better control of the circuit 
design, as is appreciated by one skilled in the art. 
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4. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kanazawa et al. in 
view of Houston and U.S. Patent No. 5,866,460 to Akram et al. 

Kanazawa discloses a production method for an IC device having a memory cell 
selecting n-MISFET (transistors in 107; see figure 7c) and a capacitor (171; see figure 12) 
formed in a memory cell area (107) and an n-MISFET (transistor in well 1 1 1 of region 108; see 
figure 7c) and a p-MISFET (transistor in well 1 12 in region 108) in the peripheral circuit area 
(108), comprising: a step of forming a gate insulating film (105) on the substrate (figure 7b); a 
gate electrode forming step of forming a silicon film (113) and an insulating film (1 16) on the 
gate insulating film (figure 7c), and forming, by patterning, gate electrodes for the MISFETs 
(figures 7c, 8a), where the gate electrodes include dopants (column 10, lines 17-18); using, as a 
mask, the gate electrode of the memory cell and the capping film to implant an impurity into 
both sides of the gate electrode (figure 7c; column 10, lines 30-35) as well as implanting the n- 
MISFET and p-MISFET in the peripheral region (figure 7c); sequentially depositing a first (122) 
and a second (123) film on the substrate, and leaving, by anisotropically etching, the films on a 
sidewall of the gate electrodes in the peripheral region (figure 8b; column 10, lines 45- 50) and 
filling the spaces between the gate electrodes in the memory cell area with the films (figure 8a, 
8b); and using the films as a mask to implant an impurity having a higher concentration than the 
previously implanted impurity into both sides of the peripheral MISFETs (figures 8b, 8c; column 
10, lines 52-58). 

Kanazawa merely teaches that the gate electrode material is doped (see column 10, line 
17), but fails to specify the doping type of each of the gate electrodes in the memory and 
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peripheral regions. Kanazawa further fails to teach that the implant aligned with the sidewalls in 
the peripheral region occurs before the implant aligned with the gates in the peripheral region. 

Houston teaches that for a DRAM structure (which is substantially similar to that 
disclosed by Kanazawa), it is advantageous to use p-doped gates with an n-MISFET or n-doped 
gates with a p-MISFET for the memory cell pass transistors, and use either type of dopant for the 
gate electrodes of the peripheral transistors (see column 1, lines 35- 62; column 3, lines 10-22; 
column 4, lines 55-67; column 5, lines 12-25; and column 6, lines 15-40). 

Akram teaches that an impurity region similar to that of Kanazawa can be formed either 
by implanting aligned with the gate, and then implanting aligned with a sidewall (see figures 1 A- 
1D), or by implanting aligned with the sidewalls, removing the sidewalls, and then implanting 
aligned with the gate (see figures 2A-2D). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to specify in the DRAM process of Kanazawa that the memory n-MISFET and 
peripheral p-MISFET have p-type gates, and the peripheral n-MISFET has an n-type gate, as 
suggested by Houston, and such that the sidewall-aligned implant in the peripheral region occurs 
before the gate-aligned implant, as suggested by Akram. The rationale is as follows: A person 
having ordinary skill in the art would have been motivated to provide a p-doped gate for the 
memory cell n-MISFET, because doing so raises the threshold voltage of the memory transistor, 
which in turn, reduces the leakage of the gate (see Houston, column 1, lines 35-62; column 4, 
lines 55-67). A person skilled in the art would further have used n-doped gates with the n- 
MISFETs and p-doped gates with the p-MISFETs in the peripheral circuit, because Houston 
shows that such an arrangement allows for optimal performance of the peripheral transistors (see 
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column 5, lines 10-17; column 6, lines 15-30). A person having ordinary skill in the art would 
further have been motivated to change the order of the peripheral implants, because Akram 
shows that both methods are known alternate means for forming a multiple-implant source or 
drain region (see Akram, column 7, lines 20-45). 

5. Claims 5 and 10 are rejected under 35 U.S.C 103(a) as being unpatentable over 
Kanazawa et al. in view of Houston and U.S. Patent No. 6,153,476 to Inaba et al. 

Kanazawa discloses a production method for an IC device having a memory cell 
selecting n-MISFET (transistors in 107; see figure 7c) and a capacitor (171; see figure 12) 
formed in a memory cell area (107) and an n-MISFET (transistor in well 1 1 1 of region 108; see 
figure 7c) and a p-MISFET (transistor in well 1 12 in region 108) in the peripheral circuit area 
(108), comprising: a step of forming a gate insulating film (105) on the substrate (figure 7b); a 
gate electrode forming step of forming a silicon film (113) and an insulating film (1 16) on the 
gate insulating film (figure 7c), and forming, by patterning, gate electrodes for the MISFETs 
(figures 7c, 8a), where the gate electrodes include dopants (column 10, lines 17-18); sequentially 
depositing a first (122) and a second (123) film on the substrate, and leaving, by anisotropically 
etching, the films on a sidewall of the gate electrodes in the peripheral region (figure 8b; column 
10, lines 45- 50) and filling the spaces between the gate electrodes in the memory cell area with 
the films (figure 8a, 8b); and using the films as a mask to implant an impurity into both sides of 
the peripheral MISFETs (figures 8b, 8c; column 10, lines 52-58). 

Kanazawa merely teaches that the gate electrode material is doped (see column 10, line 
17), but fails to specify the doping type of each of the gate electrodes in the memory and 
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peripheral regions. Kanazawa further fails to teach removing the first film from the 
semiconductor substrate in the memory area between the steps of depositing the film and 
depositing the second film. 

Houston teaches that for a DRAM structure (which is substantially similar to that 
disclosed by Kanazawa), it is advantageous to use p-doped gates with an n-MISFET or n-doped 
gates with a p-MISFET for the memory cell pass transistors, and use either type of dopant for the 
gate electrodes of the peripheral transistors (see column 1, lines 35- 62; column 3, lines 10-22; 
column 4, lines 55-67; column 5, lines 12-25; and column 6, lines 15-40). 

Inaba discloses a method substantially similar to that of Kanazawa, except that the first 
film is removed from the substrate immediately after deposition (see figure 2B). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to specify in the DRAM process of Kanazawa that the memory n-MISFET "and 
peripheral p-MISFET have p-type gates, and the peripheral n-MISFET has an n-type gate, as 
suggested by Houston, and further that the first film is removed from the substrate, as taught by 
Inaba. The rationale is as follows: A person having ordinary skill in the art would have been 
motivated to provide a p-doped gate for the memory cell n-MISFET, because doing so raises the 
threshold voltage of the memory transistor, which in turn, reduces the leakage of the gate (see 
Houston, column 1, lines 35-62; column 4, lines 55-67). A person skilled in the art would 
further have used n-doped gates with the n-MISFETs and p-doped gates with the p-MISFETs in 
the peripheral circuit, because Houston shows that such an arrangement allows for optimal 
performance of the peripheral transistors (see column 5, lines 10-17; column 6, lines 15-30). A 
person skilled in the art would have been further motivated to remove the first film from the 
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substrate in the memory cell area, in order to simplify the contact hole etching step. Since the 
first and second films have a large etching rate difference (see Inaba, column 8, lines 1-20 and 
lines 40-60), two separate etching steps would have been required to remove the first and second 
films in the contact hole. By combining the step of removing portions of the first layer in the 
memory are with the isotropic, sidewall spacer etch in the peripheral area, one etching process 
step is eliminated from the process, as is appreciated by one skilled in the art. 

6. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kanazawa et al. in 
view of Houston, as applied to claim 1 above, and further in view of U.S. Patent No. 6,383,921 
to Chan et al. 

Kanazawa fails to teach that the first and second films are silicon oxide and silicon, 
respectively. 

Chan teaches that for forming a self-aligned contact structure to a source/drain region, it 
is advantageous to use sidewall films of silicon oxide and polysilicon (see column 2, lines 1 - 
25). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to modify the first and second films of Kanazawa as modified by Houston, such that 
they are SiO and poly-Si, as suggested by Chan. The rationale is as follows: A person having 
ordinary skill in the art would have been motivated to use a SiO/poly-Si gate sidewall stack, 
because Chan shows that the poly-Si and the SiO have extremely high etching selectivity, which 
allows for increased protection of the gate electrode during contact hole formation (Chan, 
column 2, lines 13-25). 
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7. Claims 1 1 and 12 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kanazawa as modified by Houston and Inaba, as applied to claim 10 above, and further in view 
of U.S. Patent No. 6,440,495 to Wade et al. 

Kanazawa fails to teach that the capacitor plates are metal, with at least one plate made of 
ruthenium. 

Wade teaches that ruthenium is a preferred material for DRAM capacitor plates (column 
1, lines 15-27). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to modify the process of Kanazawa as modified by Houston and Inaba, such that the 
capacitor plates are made of Ru, as suggested by Wade. The rationale is as follows: A person 
having ordinary skill in the art would have been motivated to use ruthenium forthe capacitor 
plates, because it is compatible with many high dielectric constant insulators, thus increasing the 
storage capacity, has a low resistivity, and has good thermal properties, as is well known by a 
person having ordinary skill in the DRAM arts (also, see Wade, column 1, lines 15-27). 

8. Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kanazawa et al. 
in view of Houston, as applied to claim 1 above, and further in view of U.S. Patent No. 
5,629,887 to Nakano et al. 

Kanazawa is silent as to whether the arrangement is an open-bit-line. 
Nakano teaches that DRAMs can be formed in an open bit line arrangement (column 1, 
lines 25-35). 
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It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to specify that the method of Kanazawa as modified by Houston uses an open bit line 
arrangement, as suggested by Nakano. The rationale is as follows: A person having ordinary 
skill in the art would have been motivated to use an open bit line arrangement, because doing so 
maximizes the density of the memory cells, which in turn reduces the chip area (see Nakano, 
column 1, lines 25-35). 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jennifer M. Dolan whose telephone number is (571) 272-1690. 
The examiner can normally be reached on Monday-Friday 8:30am-5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Carl W. Whitehead, Jr. can be reached on (571) 272-1702. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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